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EPROM£DRAM£*ora^a8!ffc*5VVt, E 

tomm<D79-tAMw®f&\z^-i?T Fux*»^s<t: 

<h-tS 777^*') * U *>X^A. 
[»##2] 3l^l33*tC^^T, ^ff3-H*t»tt 
«5ftTV»<&**y**-5ni. 77^->aEPR0MICD 20 

^ut^ffii:n777*>a^ ; E'JW^'JyXf 
A. 

[»*?!3] »*^1|S*^^T, n-^7*M&® 

t>0 £ £ £ T ^> 7 5 y S'a * * U * 'J S"X 

[8I#£ 5 ] 1 B«fc:fcV>T, &S7 F UX<r- 

^VfcD— ht^77-;>'iEPROM<!D^D7 

5 7 ? y a ^ * U * >J yXfA. 

.BMW 6] 9*311 B«fc*1*T, ^ffn-F<D»tt 

ftattfTfc-ffcr F UX&&fc<fc£75 y yaEPRO 

£ftf*£-r * 7 7 y zs J-** »J y ->x 

xA. 
[000 1] 

tt*%y&WBi/fc. **y§8is«icwr&. 

[0 0 0 2] ^ 

[0003] fi£*(o*»wiB^/j^^«ai3ig«tt, a 

(Bfcfc, A-F^X^F^^^ayfcf-T^x^ 
F5-f^©77^f;VS»*^V^tC, 77r>aEP 

[0 0 0 4] ±ffi#^77-f^S»Tffi^$nXVi-5 
777^EPROMIt *>tf-FT-f U—Xtyf 
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[000 5] U /U FiH&tfW k-X • * 

y£*ttfc-f i/-X£*£fc?#gat&*i:£-*\ -fix 

-f U-XEJ&lCfc^^lBa***. 
[0 0 0 6] C<D1t$>. i»B*jft«raU *§«MH* 
SffiSSfflT, 77^>jLEPROM^ffJffi*r^iCt 
LT, #H¥4 - 3 1 7 5 6«HRfcB«©* >f U-X 

[0 0 0 7] ±BW*77^/i*««J8bfc*X7 t 
AT*>> ^D^^A«v/XxA«fiO^|2tt^^y±(r 
n-F*ftS»fsn*. 

[0 0 0 8] *«#77-f^S«fc*aStl 
^77y*>a.EPROM0)e^tZ. £Stt;t%yfe&x 
(C&O, 3XF7y:/©gB£fcoTVv£». 

[0 0 09] Wi ndows^C50S^>77'U^r 

[0 0 10] /h^ftC0±ge«^^UT'bOS, T^y^r 
-X3>^D^^A^fr*rSfc^ OS, 7?V*r— 
S/i>yny5A&*fr»*T, ROMfcfciffrf 

£ROMT£frT£$«k5l;:> 
19, ffia^<DyD^7Alc»£rr^^^^:Vi B 
[00 11] 

75y vjxEPROMlCtfrtt^n*:* 3-FS 
^A^fTPT^tefiS^^UvXxA^g^f^CiT 
[0 0 12] 

RAM^t'Jt777yaEPROMHWJ->X 

t^a-c* *aE***y*»wfcj;b. ±edram 

lC^fT3-Ftx-^S75!y>iEPROMJ:Dn- 
F&*V>tt±ffiDRAMfr675^>aEPROMfcX 

[0 0 13] 777yaEPROMtDRAM 
-y^K> Mfy h • 7^-feXfc^ h • bTy 

F«<o^^y^-i7©$g»7^^<fc^ ^n^co7^ 

[0 0 14] iZbtZ* 777yaEPROMfiD^D 7 ^ 
[0 0 15] ±!2^-y7^-feX»W«, 7D-fe 
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\K yyy vj.EPROMtDRAMT^IrX^lHlK 

[0 0 16] ±B&SEtt#S^K£*77yvaE 
PROM^DRAM^t'J *>XfAT, 7>^A7^t 
XoIte^7 7^'>^EPROM^^Ufc*&^», D 
RAMIcn-;M>iH*fc, 77y*>aEPROM7H 
UX&DRAM7Fl'Xfcy'7y:/U DRAM>t*y 
^M©^ ^ U »M > F LTfli»7 

[0 0 17] 7 77^>aEPROM©>t , ^Xf 

a. 

. [0 0 18] Z<D?Uy?'8W1tt#tlT* 7FVXg 

[0 0 19] *&©7^yS/ztEPROM£-feU 
* hT*&8ROM7Fl'X$jaE7FUX*»x-:/ 
CniC, 77yVaEPROMcr>»;-F-9-f 

[00 20] 

HPffl] yn-feyH-o«a7Fl/XaMO-«fc* £fr 

3-F^-^fe»i!rr*bRAMTr«i«*n-5*E* 

v'a.E P R OM7 W l©r- 9 1 CI— JK >^D-;P 
7tfhjWMf5. 

>^tfcV>JS£\ ^->7 F UX^&InJI&fc: 
^-y7^;i/h*mt-5. 
[0 0 2 2] C<D^y7*^H8*l/fct€ncl±» 7 

ff3-F3BIU-F**U ftEDRAM£E»fctttt*n 

[0023] ±m<o&5tzn-)w>»mt%£fct>n 

ZOt%, DRAM£E*W-y^tn« 
F&#*?ofc*g&* LRU7;i^UXA£J:D«fflLT 

[0 0 2 4] «-P**Vtfy?yi,a.2tlZt** Ml 

EPROMCM hb7^-^$«firr6. 
[0 0 2 5] -JftK* 77^>aEPROMfl57^f h7 
**Xtty-F7*i>Xfctt'<B<. D 

[0 0 2 6] fCT, X^7^-^*aJtD~;W>ffl 
3£3fcfCfrt^ 75?S':iEPROM'\®5-f h&Sli 



> ftH¥7-l 1 44 9 9 

Jtyjrd^i^FTSCfcS. 
[0 0 2 7] D-;l/7^M^(c7n^^©5-Yh --ri/ 

[0 0 2 8] 5>^A7^irXpJflett75yi/rLEPR 
OM£ffi#Lfc**y$/XxAcD*£fc:tt, SWf3-F 
<& d-^m* >SWfc <fc DDR AM±ffi«ICx~* * y - 
Flrt"lC. 7^y^a.EPROMC5^K^-^£iBfll 

* * U SKlfc y t v «k 3 w*. 

[0 0 2 9] CtlfcJ:!). n^HVfcifcx-^IES 
[0 0 3 0] ^Dy5A©*«»3ft«*ff3--F"C 

[0 0 3 1] -hB£M!U&*3&. 777V'aEPR 

>y«*fcJ:D«IPan*^*fctt. 77y*>aEPR 
OMi:DRAM^B«©7^irX3>bD-^(c^D$f 

[0 0 3 2] 

[0 0 3 3] Hltt, *J89ifcJ;*77y^aEPRO 
M7W «ftAL&««B1tff9l: J:«/J%a»ffS«« 

[0 0 3 4] ^ttMO^'J^XxAtt* ^D-fey* 
101. 777i/aEPROM7W 1 0 3tDRAM 
^Bttl 0 2O7^XM*$fr9^U7^^X3> 
FD-7l0 4<fcO*^n-5. 

[0035] £fc<fc<##2n*yn^iM o in, 

3 2 t*y HB»© Bj*&^n-fe!/*5/Tf, 4 G 

3 2 try h©^^»j7Fi/x^pg^t)^ *~j>>rm 

[0 0 3 6] ^©rArfesrfrl 0 ie>4GB£>#jg7F 
PX£ffl(D-S£K:. SWa-F*7^£*ttr*DR 
AMTHjE$3n^DRAM^B»l 0 2#«Ty^n, 
&£EtM?8;frjSK:<fcD* 777->aEPROM7W 

i o 3±©x-^ta-;w>^n-;V7^h^t 
*. 

[0 0 3 7] ^D-feytM 0 m±BDRAM£B1fcl 

*TO>* £ £*|J«fc*frffi33n, DRAMififil 

^^y7^irX3>hn-51 0 4 ££9, 

[0 0 3 8] ?7*>l'hA£L&&£fctt. >t 

*U7*-feX3>bD-?l 0 4fc«fcD, t-5?7*JIf 
h ©fg± Lfc * * U ^<0*fT3 - F*7 ? -t XX- 
^77y^aEPROM7P^ 1 0 3*>&y-F£ 
^BDRAM*B»1 0 2tC»»$n*. 
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[0 0 3 9] ~Z>g\Z* 02<O^ : eUr^irX3>hD- 
n-^-f >tu-)WO b<DWiftmW$&£l3i 

[0 040] ^ ; E'J7^tX3>hD-7l04H 7* 
D *fe y -*«k 0 ffl* 5 *IS U -7 7 H PX £ D R A M£E 
IS 1 0 2 <&tt&7 K UX Kg** * 7 F WXS£lH» 2 

0 1 &»7KUX£te*i^*^-v7K!/X*»x 
-^;V2 0 2, ^-x(Ottffi5£8i:U^l/-X>C>h« 
S£:fe£fc5^->>77^fS!lll®?&2 0 3, DRAM£ 
fittl 0 2<D7^XfS3©£fr5DRAM7;7-trX$!fiP 
£fB2 0 5» ^^ry->iEPROMCDU-H5-f h-f 
-X££ JL A 5 7 5 y vol E P R OM7 ^-feX«ffi![El& 

2 0 4, 77'^>aEPROM^DyMWXflfl 

[0 0 4 1] 7a±yVl 0 1#'J-77KVXPA0 

^;i/2 0 2It7KUXPA0cD^-^tDRAMii2tt 

1 0 2O7F^XDAO0^-i?i££&*r£.fc5^&3 
ft, DRAM^|3itl 0 2t0DA0^-i^fc^ff3-K 

CD^-^(C^UT7^^X$n-5. 
[0 04 2] ^D-feylM 0 1^»J-77HI^XPA1 
C!K*— ^7£-feX£££fcofc££, ^-^7Kl^XS 

&x-:/;U2 o 2 tc£«x-*#a^2ftTv>fc^»& 

(CIS, ^— >^X£fttK ^-^^hJ^S&T*. 

[0 0 4 3] u<o^-i?7*;^(D^f:«J:0, {£87 

HUX^*5r-^2 0 7<fcO, P-M>n77-; 
i/aEPROM7H 1 0 30^y#^FA2^ 

[0 0 4 4] O^lr. 7^y->:xEPROM7W 1 0 

3 O F A 2 ^-y Or-^ i&D R AMffif 1 0 2CDD 
A2^-xtcx hyVa-jMyHmZ&CMK 
y7Hl/X^f-7*JP2 0 2<D^&^->?x>MJtf> 

[0 0 4 5] j§#, ^-tcDffiaiciD, n~;H>*f£ 

[0 0 4 6] CfttCfc&'S. n— ;M>T$DRAM£ 
IBtttl 0 2CDDA2^— ✓Ox— ^*0€?Oi3lCD«- 
;P7^hU DRAM^fSttl 0 2 0DA2^Ot 

[0 0 4 7] C<Ot$* DA2^-^*ff3-F^- 

h7^-feXtt2fc£LfcH£8SK DA2<— 7Wt- 

[0 0 4 8] Ufc^oT, *»fcttD-;i/7^h»fftt 
#tC* <~J7\ t ]s7,#&r-7)V2 0 2O> 

[0 0 4 9] H(E>&g£«fcO, 7< h7y"feX*-f ^> 
^SVi77yvaEPROM7H 1 0 3£*fr*7 
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[0 0 5 0] H«£. T-fmmtZ^-WZttLT 

[0 0 5 1] ^JSlCO-^^hT**^*, D 

RAM$ffittl0 2^-i;^ 4>fc<£t>t><br3(OX 

too5 2] iin^^D, v-fbrtrtxmmt'fi'- 

X^iJ^t^77^yaEPROM7K 1 0 31: 
[0 0 5 3] 77yyaEPROM7Wl0 3lCD- 

JP7^Mia**Ctt5t#» «»7Fux«8It— :/ 

)12 0 7 <D?Uy 24 ls-XJj'5>?m%&mL> -lis 
-XfW*PlsJB2 0 6 lcj;D, V-XilScAt^-^^.s 
77^yaEPROM7W10 3()!)7D^^ 
7-f h-fW-X^IfcfcCfc?. 
[0 0 5 4] £<D££. 77yyaEPROM7Hl 
0 30^Wr-Xyny^O1f-fXi:DRAM^Ettl 0 

77^yaEPROM7Wl0 3O^WX 
#*DR AM^gEtft 1 0 2 0^-viJ-f X(Ofi»f&&^« 
a\Z\t, 77>yyaEPROM7H 1 0 3®S^- 
^©gSDCD^-^DRAM^&ttl 0 2G)3R'S— S> 
x— 77*r>aEPROM7H 1 0 3<OW}(0^ 

~J\Zy<i hntr--r^ 

[005 5] C<Di#, 77yyaEPROM7Hl 

0 3 0^K^-vCD^r)x-^^> HfcDRAMSiBIt 

i o 2\zu~-)w>2tiT^it£%\ztz* umr^ux 

$Z&T-7)V2 0 7 

[0 0 5 6] DRAMiEttl 0 2(DDA6^ 

—Jii\ ^S377y->oLEPROM7W"f 1 0 3CDFA 
5^— ;><fc9* D-;^>$nT^fct£, 77r>^ 
EPROM7K 1 0 3<DFA6^-^(DO— )V7V 
b&n&tZt* FA5^-^<tDDA6JCD-;W> 
bfcjaOOUffn-H^T 5 -^ FA6fc^K hnfcT 

[0 0 5 7] hntr-©i»TLfeFA5«-f 

w-xsn*. 

[0 0 5 8] cniCJcD* 75^^^EPROM7l/-f 

1 0 3 <D<i U-Xm&Z&TZltZ ZtfX<y?yiszL 
EPROM7H fc<fc5«[ffl;<*U >XxA$«»-T $ 

[0 0 5 9] 04 fc, fiUSB^fc^CTfeylM 0 1C0U 
-77 Fl'X'V-^DRAM^eftl 0 2<07HWX 
^-y<D^«$b«&1"^->?7FWX^»5 i -^2 0 
2<Dm&ZUtbT. 
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[0 0 6 0] 05tC, ?U-tiyVl 0 l©y-7 

7Hl/X^-^77-r>aEPROM7H 1 0 3<D 
7 FWX^-^<Bm£U&*<5S7 F 
0 7 2>Pj££l,£-f. 

[0 0 6 I J ±E, *-5>7Fl<'X**r-:7;l'2 0 2 
U 7 H t/Xf-^ 2 0 7 ©^-^©ft* 
'J-fey h*C7?y VaEPROM7K 1 0 30 

[0 0 6 2] a±a^75y5/aEPROM7W 1 

&Ih]&2 0 lT«MT**»7Fl'X*«**t07F 
l^Xx-:/;V2 0 7 J: DRAMifc 
32«1 0 2Sttto-fK^D-feyH-l 0 1©U=77FP 
X7^irXT, Mc7?srS/3.EPROM7l/ 
-f 1 0 3£7^i:X»JffiCft*. 
[0 0 6 3] Ifc^T, *fT3-F<OiWftanT^* 
^-^£DRAM£32ttl 0 2\zn-)M >*f*ZttZ 

^r-^I^-y^DRAM^ttl 0 2tC^-v 

[0 0 6 4] intC<fcD. /h$fiODRAM^r^ 
a^tU^X^ASWRt-SC^TtrDXKttSlfc* 

[0 0 6 5] S&ltv ^D-feytM 0 HCfcO^W 
hl:77*yyaEPROM7K 1 0 3*7^-feXpJ« 



[0 0 6 6] 777'>iEPROM7K10 3©-i 
£RAM5VX^fcLfc£Sfci3U fgStC*fl?fgt£CD-> 

[00 67] 

' #f59itC£375^>;xEPROMfcJ: 
9<£8j**U->XxAT, /h£*©DRAMTfe:7 5y 
^aEPROMMW^»TStR3-F*««*- 

[0 0 6 8] 77y^EPROMSi6itW 

[01] *%^<O-||JgW0±ft«|J5feliWHT*S* 
[02] J**U7*irX3>*D-5©»«HT**. 

[03] ^*ua>UTy5»#ft^Erc*« # 

[04] t-y7Fl^X*»y"^**tWT?**. 
20 [05] «a7FI/X^-^*^+HT*«. 

10 1-/nty^ 1 0 2»*DRAM±12tt. 103 
-77^>aEPROM7H, 1 0 4-;*^»J7^iZ 
X3>Fd-7, 2 0 1-»7Fl'XXifcSJ& 2 0 2- 
1-i?7 F ^X^&x-^k 2 0 3 -^-^^M 
*P@Hk 2 0 4-77^>aEPROM7mM«lHl 
2 0 5-DRAM7*-feX»»Slfc 2 0 6—fU 
-X$*3Pt§&> 2 0 7 »HBB;H£U 7 F PXx-rOW 




[02] 



lQI 102 




JSPROM 
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! Ch!m ff The flai memory virtual memory system characterized by having a P^^ress 
on v^-s l meanU page-7ddress storing means, a virtual memory address conversion mens, 
L °7 f n thc -^ess-control circuit of storage, and performing a vmual 

T^n^^ ^^^<^ * virWal m ' eqU5pmCnl hl " P, '° C£SSOr 
TX^T^J^ has a Flash EPROM and DRAM as storage. 

Ch m '1 The memory page in which the execution code is stored m the chum ) pubhcaUon .s 

a iS rimorv virtual memory system characterized by having a means to control a page 

mniml fW without carryinG out a roll-out to a Flash EPROiM. 

CU i m 1 Thl S memory virtual memory system characterized by havmg a means to control 
iSer" loll out operation I performed according to the dirty flag slate ot a page ,n chum 1 
publication at the time of roll-out processing. . I. 

Claim 41 U is the flash memory virtual memory system characterized by havmg *«onirbl 
mr-ms which prepare al least one spare page in primary-storage memory perform the roH n at 
Income ofpage-swapping pressing to a spare page in claim 1 publ.cat.oa. and pertormnoll- 

'^^!^^^ system characterized by havmg a means to .coVjroJ 

0 Z ii ■ to he crasioo counter of the block of a Flash EPROM which carr.es out a JoM-out to 
a linual address table in claim I publication and the number of tunes of eras.on of a block 

1 CI SlT is'thi Hash memory virtual memory system characterized by having an address 
Elat ion rnean^ to perform the d.rect access of the Flash EPROM by ^ ™^ of 
without data transfer carrying out in case an execut.on code » stored and roll-m p.occss.ng or 
the memory P«g«-* »* carried out in claim 1 publication. 

* NOTICES * • 

Japan Patent Office Is not responsible for any 
damages caused by the use of this translation. 

I . , h i s document has been translated by computer. So the translation may not reflect the 
original precisely. 

2 * * * * shows the word w hich can not be translated. 
3. In the drawings, any words are not translated. 
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[Detailed Description of thc Invention] 

i'lmluitrial Application] this invention relates to the memory manage mem technology 
used for a small pocket information processor etc. and which used low pnee flash memory non- 



volatile memory. 
|OD021 
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inscription of the Prior Art] The conventional technology is explained first. 

lonrrvi What constituted semiconductor file equipment from non-volattle memory such as a 

Hash 'PPROM. is produced commercially for the small information processor in wn.cn the 

conventional cellular phone is possible performing the battery drive for the miniatunzation of a 

device etc.. without wins file equipments, such as a hard disk drive and a floppy disk drive 

100041 The Flash FPROM currently used with the above-mentioned semiconductor file 

equipment is on board, and erasion and a light are possible for it and it has the feature I perform 

/ integration equivalent lo the dynamic RAM which is volatile memory ]• 

100051 I lowcver. erasion and the writing of a byte unit cannot be performed, but there is a fruit,. 

like thai it is necessary to erase per a chip unit or block; erasion time, and light tunc are long. 

Moreover, the number of times of erasion also has a life limit. ' 

100061 l or this reason, the aforementioned fault is solved and the block control system of 
erasion given [ as a method ] in JP.4-3 1 756,A or a light which uses a Flash EPROM with a 
small pocket information processor is proposed. 

|(U)071 Also by the system using the above-mentioned semiconductor file equipment, a 
proaram is loaded on the primary-storage memory of a system unit, and is P crfor, ™ d _ 
1 0008 1 For this reason, primary-storage memory is also needed besides the Flash EPROM 
mounted in .semiconductor file equipment, and it has become the factor of a cost rise. 
f0000l Moreover, it is in the inclination of enlargement by improvement m functional, mass 
primary-storage memory is required, and OS's and application programs, such as Windows, 
have become a cost rise. , 
100 10] Although OS and the method of storing an applique SHUN program in ROM by 
execute form are proposed in order that OS and an application program may perioral also by 
the primary-storage memory of small capacity, it is necessary to change form and cannot be 
adapted for arbitrary programs by this method so that a program can be performed by ROM m 
advance. 
1001 1. J 

ll'roblem(s) to be Solved by the Invention] this invention is being a direct execute permission 
ahotii the code which was described above and which was stored in die Flash EPROM. and 
offering the low-price memory system in which program execution's is possible also by the 
primary-storage memory of small capacity like. 

10012]* ~ . 
IMcan* for Solving the Problem] The above-mentioned technical problem is a memory system 
with the DRAM memory and the Fiash EPROM of small capacity, and is attained by carrying 
out the store of an execution code and the data lo Above DRAM, from loading or Above 
DRAM IVum a Flash EPROM with a virtual-memory memory management method at a Flash 

1-PROM. . 
|00I31 That -is. o page-address conversion circuit is prepared in the access-control circuit oi a 
Ma>h KPROM and DRAM, and it is attained by having the page-address translation table of a 
page unit, and the control circuit of the control flags of memory pages, such as a page present 
hifaccess bit dirty bit, and these flags further. 

(001 4 1 Furthermore, it has tbe erasion control circuit which performs block erasion 
management of a Flash EPROM. ... 
100 1 5 1 Moreover, the memory paging control circuit which it has in the interior oi a processor 
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• a a r-e« control and the method of performing only pagc- 
pcrforms the above-mentioned fj^f- F ^hff ROM and the DRAM access-control 
address conversion is also considci ed by a t lasn cr ^ 

circuil - • fl ci h PPROM address to the DRAM address, without carrying out a 

,(,(,I6] Remapping the Flash E pR ° M j\ d *^ EPKOM via the memory window of DRAM 
roll-in tn DRAM, and accessing a direct Flash ^™ , ™ em0 ^. ma na e ement method 
room, when the Flash EPROM by the ^^^^SMMrZno^r system are 
and the Flash EPROM in which random access is possible at a DRAM memon s> 

used is also considered. %1roi ran he easilv earned out to erasion management of a 

100171 Moreover, light eiasion control can be easily eameu oui u 

HPROMs in .he aforementioned address trans.auon , »b« , -~ ^ - •^J^-^ pR0M mav | 5c 
extended ROM address to this by the beginning of the read cycle of a Flash Li kum ^ . | 
established. j 

data and the roll-in on a Flash EPROM array, and a roll-out cut w.th a virtual memuy 
management method nro ~« ft r is carried out a premise [ an execution code 

mere is no paec in Which the execution code concerned was stored on the pnroar> sinwy.. 
naoe limit generates it by the page-address conversion circuit. 

Sir? When f ihi* 1 paee fault generaune is earned out, an execution code b led I by -die Hash 
S!^cIm iTn^ control circuit and it is stored in the aforemenUoned DRAM pnmary 

rS C Alth<n l£ »h roll-in operation is performed as mentioned above, when all the page, , oT a 
KlCwW « load ending at this time, the flash plate of the page which * not 

roll-in speed will fall in the above-mentioned procedure. i;,,!.: 
00^ Then. « spare page is prepared, roll-in processing is pedbrmed.previously, and l,gru 
omeessinc to a Flash F.VROM is performed in the background. 

e^sion life of a Flash EPROM does not fall by performing light eras.on 

. Se r P o^L the page concerned of a Flash EPROM is remapped mpr^^ 
room, without leading data by roll-in operation of an execution code at a DRAM primary 

iSrhereby, the data transfer by the roll-in becomes unnecessary, and the processability 
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prhrao-sloraje memory sp--.ce an ^^'^ 0 ^ mw , which »» explained ahove is 
W&£S&tt>SZS£3 — » *. access ^ »< 
i Flash I- PROM and a DRAM primary storage. 

I-' PR< >M array hv this invention was shown. , ft „i m || e « 1 04 which 

primary storage 102. „..:ui- „,.« cf<s<?ASHI of 32 bit operations, has 

mnis I The orocessor 101 often used now is possible pio bfcS^Asni oi j~ oh «|. 

«-« -or>- -*^^^S^»SS, s,„« . 

SSXndt da» life ^ifri,e F„sh eWm U ,03, and . -oU-ou. « w* 
a vimial-mcmorv-managemeiii method Drciru $ e f an execution code 

\mm SVta, [ .his ) page {Ml! generating » earned out by the w«y » S ° H ,.,.„„, 

ciiurnl of the DRAM primary storage 102, and a Flash EP 'ROM 1 * ™ " fom5 block 

access-control circuit 204 to perform and an eras.on control circuit ,06 wh»Ui pe. 
cr;i*ion management of a Flash EPROM. . n un.»^r!dre?s 

,0041, if it i S S se, up S o that the page of ^address ^J^^^£^t^» 
translation table 202 at the page of the address DA . 0 of ^ DRAM pr irn*y» g 
execution code and data are stored in the page 0 of DA of the DRAM pnmary storag 

processor 1 01 accesses the linear address PA 0, it w,ll become a page ha and be 

^V^P^rW performs page access of the linear address PA 1 and conversion 
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data arc noi set as the page-address translation table 202 ? it becomes a page mistake nod a page 

IW4 "inv generating ofthis page fault, page number FA2 of the Flash EPROM array 103 
vhich carries out a roll-in is obtained from the virtual-address translation table ,.07. 
,00441 Next, the More of the data of the page 2 of FA of the Flash EPROM array 10, is earned 
Ih« to the paac 2 of DA of the DRAM primary storage 102, roll-in processing is pcrlormcd. and 
the page entry concerned of the page-address translation table 202 is set up. 
I004M Usually, the above processing performs roll-in operation. 

00461 In advance ofthis, the roll-out of the data of the page 2 of DA of the DRAM primary 
storage 1 02 which carries out a roll-in is carried out as follows, and the data ot the page 2 ol 
D A of the DRAM primary storage 102 are saved. 

100471 When the page 2 of DA is used as an execution code page at this time, since light acccw 
io a coding region is not generated, data rewriting of the page 2 of DA has not usually 

occurred. , , . I 

|0048} Therefore, roll-out operation is stopped ( not generating but only changing the pae* 
cnirv concerned of the pasc-addrcss translation table 202 : and ] in fact. 
|0O491 By this processing! access to the late Flash EPROM array 103 of light access timing 
does not occur, but a page switch can be performed at high speed. . 
roosol Roll-out processing of the page which data change did not generate is not pcrlormcd by 
snarly cheeking the dir* bit of the page-address translation table 202 also to the page wh,ch 

U)0S 1 JMoreovcr. when actual* carrying out a roll-out, the page of the DRAM primary storage 
1 0? performs roll-out processing so that it may have at least one spare page. 
lOoVri Since light operation to the big Flash EPROM array 103 of the light access time and 
cm asion time can be performed in parallel with roll-in processing by this, a page switch can be 

mi)^ roll-out processing to the Flash EPROM array 1 03 with reference to 

lv- "block crasion counted value of the virtual-address translation table 207. the erosion control 
cirl-iii^Ofi nerrom» block light evasion management of die Flash EPROM array 103 so that .he 
number of limes of erosion may become uniform. . . . . „ , „,,i ■„,« fft 

[00M1 although what is necessary is to change the page which carries out a roll-out and just to 
perforin li S hl operation of the light concerned at this time, when the size of an erosion block of 
the Flash EPROM array 1 03 and the page size of the DRAM primary storage 1 02 are the same 
- the page size of the Flash EPROM array 103 - of the page size of the DRAM 

primary storaee 102 - in a certain case, the light copy of the remaining data ol the page nl the 
1 lash EPROM array 1 03 concerned and the page data concerned of the DRAM primary storage 

1 02 i.s carried out at another r-™,^.. 1M 

lnnssi When the roll-in of the remaining data of the page of the Flash EPROM array 1 03 
concerned has already been carried out to the DRAM primary storage 102 at th.s lime, the 
virtual-address translation table 207 is changed. 

|IXH6j Thai is. if the roll-out to the page 6 of FA of the Flash EPROM array 103 occurs when 
the roll-in of the page 6 of DA of the DRAM primary storage 102 is earned out at the 
bouinning than the page 5 of FA of the Flash EPROM array 103, the light copy ot the 
remaining execution code and remaining data which carried out the roll-in to DA6 from rtw. 
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nr»c « of FA will be carried out at FA6. 

0057) Moreover, it erases FA5 which the light copy * ^ ^ bc builL „ M 

correspondence of the linear address page of a piocessor iui ana 

l.PROM array 103 is shown. d > translation table 202 ; and the 

*** , \ V * '^ISS JaCSSSh-d page or.,« M. 

memory system using the flash EPROM array 1 03 rte " r ^ ea » DroceS sor 1 01 by 

stored to the DRAM pruMiy storage 1 0., prog ^ * ^erilioii al foe DRAM 

dala area page which rewriting of data cms should carry out page reservauoi 

&TSy. 'annual memory system can be built with the composition of DRAM of ami. 
capacity, and an effect is in cost reduction. oneration also performs the Flash 

When a nan ofFlasivEPROM a„ay ,03 is made into a RAM disk, .here b an -v»»f 
>vhich can conslitule a simply nonvolatile silicon disc. 

IIS of*, mvemion, A„ «cc U ,ioncod ; can be ^^^^ » 
Lcuie-pcrmissioi, W e also by DRAM of ^T^J^ES^**-*"* 

Flash EPROM by this invention enables »t to offer the nonvolatile m« j , 

ihu hatiery drive. . . , . p . h fcpROM can also be 

OS or an application program. 
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